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RAP TIER Surds and Indices 


| 241% Radicals 


A radical expression (or simply a radical) is an expression of the type 9x . The sign 'x/' is called the radical 


sign. The number under this sign, i.e., 'x' is called the radicand and the number in the angular part of the sign, 
ie., 'n’ isthe order of the radical. At present, we shall deal only with cases where x is a real number. Depending 
on the values of x, n can have certain corresponding values. Initially we shall consider only positive integral values 


of n. But remember that 9/x = x!/". We have the following results for radicals. 


If x > 0, n can have real value except zero. 
If x = 0, n can have any positive real value. 
If x < 0, n can have any real value. But we shall consider only rational values. 


© 2. ¥8, 47. YB, are some radicals. JQ, 39 are also radicals. YO and -¥0 are undefined. 3-9, 


64, ¥-128 are also radicals. Y—4 , 16 are also radicals, but because they are not real numbers, 


we shall study them only in higher classes. In all these examples, the value of n, i.e., the order of the radical 
is a positive integer. But as stated above, it can have other values. 


| 22% Description of surds 


If a is a positive rational number, which is not the nth power (n is any natural number) of any rational number, 


then the irrational number +4/a are called simple surds or monomial surds. Every surd is an irrational number 


(but every irrational number is not a surd). So, the representation of monomial surd on a number line is same 
that of irrational numbers. e.g., 


() 8 is a’surd and V3 is an irrational number. 
(i) 3/5 is surd and)3/5 is an irrational number. 
(ii) 7 is an irrational number, but it is not a surd. 


(iv) ¥34 2 is an irrational number. It is not a surd, because 3 ++2 is not a rational number. 


NUMERICAL CHALLENGE 2.1 


Which of the following are surds? 


yo (i) 973 (ii) $95 Ww) 933 
Solution 

() Yo = 3 is not a surd. (i) 373 is a surd. 

(ii) 4/25 is a surd. (iv) $32 is a surd. 


| 23% Types of surds 


Unit surds and multiples of surds 


If Yq is a surd, it is also referred to as a unit surd. If k is a rational number, k Yq is a multiple of a surd. 


e All multiples of surds can be expressed as unit surds ask = Yr a- 
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Mixed surds 

If a is a rational number (not equal to 0) and ab is a surd, then a+ 9 ,a- 9p are called mixed surds. 
If a = 0, they are called pure surds. e.g., 2 + /3 , 5- 36 are mixed surds, while /3 , 3/6 are pure surds. 
Compound surds 

A surd which is the sum or difference of two or more surds is called a compound surd. 

eg., J2 + ¥8. J3 + 37 - 2 and1+ J% - J§ are compound surds. 

Binomial surds 

A compound surd consisting of two surds is called a binomial surd. 

eg. V3 + 3V5. V6 + 4V5. VB - 47 

Similar surds 


If two surds are different multiples of the same surd, they are called similar surds. Otherwise they are dissimilar 
surds. 


e.g., 2¥2 ,5V2 ,7V2 are similar surds. (./2 +33 ), (2/2 +63 )are similar surds and(1+ J2),(2+ 22) 
are similar surds. 3V3 and 6V5 are dissimilar surds. 
e Equality of two mixed surds of the form a + c¥b and d + evb. 


Two mixed surdsa + c¥b and d + eyb are equal if and only if their respective rational parts and the 
irrational parts are equal, i.e., a = dand e = e. 


[NUMERICAL CHALLENGE 2.2 


NUMERICAL CHALLENGE 2.2 


Identify the following types of surds: 
W) J6 +5V3 (i) Ji5+/8 + /i1 (iii) YB (wv 5+ V7 
Solution 
) 6 + 5y8- It is the sum of two surds. 
-. It is a compound surdof two surds, i.e., a binomial surd. 
(i) J15 + J8 +11. It is the sum of the three surds. 
«. It is a compound surd. 
(ii) 5 . It is a monomial surd or a simple surd. 
(i) 5 + J7. It is the sum of a rational number and a surd. 


-. It is a mixed surd. 


NUMERICAL CHALLENGE 2.3 


[NUMERICAL CHALLENGE 2.3 


Which of the following surds are similar? 

) 25 (i) 395 (ii) a Ww 5 ¥ 
Solution 

2J5 and 4./5 are multiples of the same surd, J5 . 


They are similar. 
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| 24 N Laws of radicals 


If a > 0, b > O and n is a positive rational number, then 


(@) (Ya No) = Yab 


© Wa = "Ya = Wa 


Laws of radicals are used to 


(i) convert the multiple of a surd into a unit surd. 
(i) convert certain unit surds into multiples of other unit surds. 


(ii) express surds of different orders as surds of the same order. 


NUMERICAL CHALLENGE 2.4 


Express the following surds in their simplest form as multiples/of smaller surds: 


() Yass (i) Yaa (ii) 024 
Solution 


) Yass = Y20%) = 992 
Gi) faa = Y24(3*) "= Ya3(aya%) = 2418 


(ii) YTO2E S4/ot0 = $[08\22) =4f98 42 = 4V2 
Order of surd 


In the surd 9 , mis called the order of the surd. Thus, the order of V2, 38, 45 are 2, 3 and 4 respectively. 


© The orders of the radicals 4/9, 9/16 . §/27 are 4, 6 and 6 respectively. We note that 4/9 = 4/32 = 
32/4 = 3 is 2. Thus, the order of a surd is not a property of the surd itself, but of the way in which it 


is expressed. 


Comparison of monomial surds 
If two simple surds are of the same order, then they can easily be compared. Ifa<b, Ya < Yb forall positive 


integral values of n. e.g., 42 < 47, 93 < YS. V0 < $13 etc. 


If two simple surds of different orders have to be compared, they have to be expressed as radicals of the same 
order. 


Thus to compare 4/6 and 3/5 , we express both as the radicals of 12 (LCM of 3, 4) order. 
M6 = YG and 5 = EF 


as 6° < 54, YG < 35 
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[NUMERICAL CHALLENGE 2.5 


NUMERICAL CHALLENGE 2.5 


Arrange the following in ascending or descending order of magnitude. 
Yo. 7. V5 
Solution 


Y6 = 61/4, 37 =71/3, J5 = 51/2, LCM of the denominators of the exponents of the three terms, 4, 3 


and 2 is 12. 
Now express the exponent of each term, as a fraction in which the denominator is 12. 


61/4 = 63/12 = (631/12 = 14916 
7/3 = 74/12 = (741/12 = 19401 
51/2 = 56/12 = (56)1/12 = 185605 


Now 46 = ¥216. ¥7 = Yoa01. V5 = 1915625 
Hence, their ascending order is 


1Y216 » Y2401 » 1915625 » ie. YE. Y7. V5 


The descending order of magnitude of the given radicals is J5, 97 46 - 


| 25 % Operations of surds 


Addition and subtraction of surds 
Addition and subtraction of similar surds can be done using the distributive law, ajc + b/c = (a+b) Jc. 


MERICAL CHALLENGE 2.6 


30 


Simplify the following by combining similar surds. 


() 2/5 +5¥5 

i) 36 +/216 

(i) 2/3 5/12. +348 
Solution 


() 2/5 +5¥5 =(2+5)/5 = 7/5 

fi) 3V6 +/216 = 36 + (6°16) =3V6 + 6V6 = 9V6 
(il) 2/3 —5/12 + 3V48 

2N3 - 5/2713) + 342(3) 

2N3 -5(2)V/3 +3(4)V3 

(2-10+12)/3 =4J3 


Multiplication and division of surds 


Surds of the same order can be multiplied according to the law, (Yx)(q/y) = yxy 


e When the surds to be multiplied or divided are not of the same order, they have to be necessarily brought 
to the same order before the operation is performed. 
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NUMERICAL CHALLENGE 2.7 
Simplify the following 
@ VI5xV35 i) 2¥3 +327 
(ii) Multiply 3 by 42 (iv) Divide 5 by Y10 
Solution 


@) — (/15)(V35) = J(15)(35) = Y(5\(3\5)(7) = 521 
23 2/3 2/3 2 


327 ~ W378) BGN3 9 
(i) 3 — 31/3 and 4g = 2/4 
The LCM of 3 and 4 is 12 
2 3M3 = 34/12 = 1gRa, 21/4 = 23/12 = 1255 
BAZ) - (134 (912%) = Hl V29) = 1488) = Yeas 
iv) 5 = 51/6 and 70 = 10!/8 
LCM of 3 and 6 is 6 
¥Y10 = 10'/? = 10/6 = 10? = $100 


_ & _% --& 
“ Yio Y100 ~ Vi00  V20 


| 26 N Rational g factor (RF) 


If the product of two surds is a rational number, then.each of the two is a RF of the other. 

e RFis not unique. 

e If oneRF of a surd is known, then the product of this factor and any non-zero rational number is also the 
RF of thegiven surd. 

e It is convenient to use the simplest of all RF's of the given surd to convert it to a rational number. 


e.g., (a) (3J3)(¥3) 2(3)(3) =9 . a rational number 
-. f3 is a RF of 3/3 
o) (3 +2)(V/3 — V2) = (V3)? - (V2)? = 3-2 =1. a rational number 
-. f3—J2 isa RF of (34/2 and /3./2 isaRF of /3_J2 


NUMERICAL CHALLENGE 2.8 


(i) 2V3 +327 = 


Find the simplest RF of 
() Y2i6 @) Y16 
Solution 


) Ye = AF) = 23/4 33/4 
So RF = 21/4 31/4 - (2. 3)/4 6/4 46 
-. Y is the simplest RF of 4/216 - 

) 16 = 92" = 28 


o. RF is 21/5 = (24/5)21/5)=25/ = 1 
-. 99 is the simplest RF of 3/16 . 
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© Ya isa RF of gant and vice-versa. 

. var is a RF of 9/4>-m and vice-versa. 

© Ja+vVb isa RF of Ja_ Jb and vice-versa. 

© 3643p isa RF of a2/3 - al/3.b1/34b2/3 and vice-versa. 


Ya —Yo is a RF of a2/3 + al/3.b1/3 + b2/3 and vice-versa. 


NUMERICAL CHALLENGE 2.9 


Express the following surds with rational denominators: 


2 298 
Ta " Ys 
Solution 
, 2 vi4 = vi4 
0 Va * Via "a 77 
ee as Ce Cs CES 1} 

) Ys - 35 “YS - Yee -~ 5 


NUMERICAL CHALLENGE 2.10 


3 
Given that /2 = 1.414,find the value of aI upto three decimal places. 


Solution 
3 3am 
7a xf = ed = 15 V2 =1.5(1.414) = 2.121 


Rationalization of mixed surds 


(a+b) is the rationalizing factor of a/b , where a and b are rational. 


NUMERICAL CHALLENGE 2.11 


2+V5 


Rationalize the denominator of 2-5" 


Solution 
2+V5 _ (eG 
2-V5 ~ (2-5 )\2+V5 


2 
— (2+v5) a ea5 45 | a6 94 45 
~ (QF-W5P 45 = e 
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NUMERICAL CHALLENGE 2.12 


Given J@ = 1.414, J3 = 1.732, 5 = 2.236, J = 2.449, Ji = 3.162 


v2-1 
Find the value of 3-5 upto three decimal places. 


Solution 
We have to rationalize the denominator 


The RF of /3_ J5 is J3J5- 
a (Ba) ere) 


_ ¥e-V3+V10-V5 10+ J6-V3-V5 _ 3.162+2.449-1.732-2.236 _ Gago 
~  W3P-W5P 3-5 ~ -2 aie 


Conjugate of the surd of the form (/a+/b) 
When two binomial quadratic surds differ only in sign which connect their terms, they are said to be conjugate. 


Two binomial quadratic surds Ja +b and Ja —b, are called conjugate surds. The product of conjugate 
surds is rational. 
NUMERICAL CHALLENGE 2.13 
Write the conjugate of 
@ 34/5 (i) 5+ 347 
Solution 
() 3-5 is the conjugate of /3 ../5 and JZ —J/5 is also the conjugate of 34/5. 
(i) 5- 37 is the conjugate of 5+ 3/7. 


e The following formulae are helpful in finding the rationalizing factors of mixed quadratic and cubic surds. 
() (+b) @ - Bp= a? - b? 
(i) (a + b) (@2 — ab #)b2) = a3 + b? 
(ii) (a = b) (a2+ ab + b2)=.a? - b? 


NUMERICAL CHALLENGE 2.14 
Find the RF 
(i) 21/3 4 2-1/3 (i) 53 — 5-1/3 


Solution 
) 21/3 4 2-1/3 
Let a = 29 and b = 2-1/3 
a3 = (21/33 = 2 | b3 = (2133 =21- 
but a3 + b? = (a + b) (a? - ab + b’) 
a2 — ab + b2 = (21/3)2 — (21/3 2-1/3) 4 (271/32 = 92/31 4 2-2/3 
s. RF of 23 + 2-13 js 22/3 -1 + 2-2/3 
(i) 51/3 5-1/3 
2. 3 — b3) = (a — bia? + ab + b4) 
<. RE of 5/3 — 5-13 jg (51/3)2 4 (61/3. 5-1/3) 4 (5-1/9)2 = 52/3 41 4 5-2/3 
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NUMERICAL CHALLENGE 2.15 


Between J7—J/3 and 11 -,/7 , which is greater? 
Solution 
By rationalizing, 
(7-87-48) 4 
V8 RB 


ALLEN 


(Jit-V7\(vil+7) a 
VWI = a7 


The numerator of each of the irrational number is 4. 


But J11+ V7 > V7+V3 


4 4 
2 GES? Ait 8 > 


NUMERICAL CHALLENGE 2.16 


Compare the surds A = 8 +./7 and B= Jf0+J5- 


Solution 
Since there is a positive sign, square both the surds, we get, 


2 
A2 = (v8 +7) =8+7+ 256 = 15+ 2/56 


B? = (J10%y5)" = 10 +5 + 2V50 = 15+ 250 


as 56 > 50, «. 15 #)2/56 > 15+ 2V50 
>A>B 
ie., V8+V7 > V10+V5 


Rationalizing the numerator 


NUMERICAL CHALLENGE 2.17 


2-V3+x 


Rationalize the numerator of I 
x— 


Solution 
Rationalizing factor of 2- /3+x is 2+ J/3+x 


2-J3ex (2-V8+x\(2+V3+x 
8%. SR) 


x-1 


(2)? (3 +x)? 4-(3+x) 1-x eo =! 
* (x-1(24+V34x) ~ (x-1(2+V3+x) ~ (x-1N2+V34x) 24+ /3+x 
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NUMERICAL CHALLENGE 2.18 


1 
Express E = V5+V3-V8 with a rational denominator. 


Solution 


The denominator is a trinomial surd, an expression having all the three as surds, we group any two of the three 
terms, say /5 and /3. 
Thus J§ + J -VB - W5+8)-v8 


Consider the product 
[(5+ V8) vB | [(v8-+V8)+ v8] = (v5 + V8)" - (v8) 
=54+3+ 2V5 3-8 = 2yi5 


1 ie —_ 


Rationalizing the denominator 


Soe 5V3 +3V5 +230 
E- "ovis (Vis = 30 


ERICAL CHALLENGE 2.19 


If both a and b are rational numbers, find the value of a and b in each of the following. 


345 3+2V3 
() 3 Jen + OVS @ Soy a+b 
Solution 


() 3+ V5 isthe rationalizing factor of 3 — V5. 


3+¥5 3+V5 345 (3+) 
* 3-NB ~ 3-V5 ~ 345 ~ (3°-(V5) 


9+5+6V5 _ 14+6V5 _ : 6 7,3 
eS a = <+oJ5 = 
9-5 4 a = 3*5 a+ bis 


(i) 5+ 2V3 is the RF of 5- 2V3. 


_ 3+2V3 — 3+2V38 5+ 23 15+10V3+12+6y3 
“5-2V3 ~ 5-28 “542/38 ~ 6-3 


_ 27+16V3 _ 27+16V3 _ 
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| 28 N Square root of a quadratic surd 


Consider the real number a + /p , where a and b rational numbers and ./p is a surd. Equate the square root 


ofa+ Jp to vx+yy. where x and y are rational numbers, i.e. 


dando =VK+ 9 


Squaring both sides, a + vo =X+yt+ 2yxy 
Equating the rational numbers on the two sides of the above equation, 


we geta=X+V oe, (1) 
and equating the irrational numbers, we get 
NO = 2YKY voessseseeees (2) 


By solving (1) and (2), we get the values of x and y. 


Similarly, Ja—Jb = Vx—Jy 


| 29 % Square root of a trinomial quadratic surd 


36 


Consider the real number a + Jp +Jc +./d , where ais a rational number and Jp , fe and /q are surds. 


avWoovesJd = Ve + +e 
By squaring both sides, and comparing rational and irrational parts on either sides, we get, 
X+yt+z=a 
and by solving, we get the values of x, y and z as 


AL CHALLENGE 2.20 


Find the square root.of 


() 7+ 4v8 (i) 10 + /24 +60 +/40 
Solution 
@) Let /7,4V3 = Ve + 

Squaring both the sides, 


7+ a3 =x+y+2/xy >x+y=7and 2/xy = 4/3 > xy = 12 
By solving, we get x = 4 and y = 3 


Met = lie J3 = 2+ 8 


(i) Let the given expression be equal to a + J/x + Ww +2. 
As per the method discussed, a = 10, b = 24, c = 60 and d= 40 


~ 1 = 1 2 - if - 1 eo. 
X= 2Vce ~2V 60 ~ Y= 2Va ~2V 40 = 
- 32 = 1 «5 
7" 3Vb  2V 24 


2 AW Ve VE +B +5 
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Alternative method 


= J10+.24 + J60 +40 
= J10+2N6 + 2N15 + 210 
= (2+3+5)+2/2(3) +2/3(6) + 2/215) 


= (v2 +v3 +45)" 
= 2+ V5 +N5 


Other important results 


© dekh - eso 


° took ~ PReve 


2K 


o (a+vb)o +(a—v6)" = 20, 
a@-b=1>x= +VK+1 


| 2.40% ndices 


Some useful Formulae 
() a™ x a? = am*n 

(i) am +an = am 

(ii) (a™)? = (anym = am 


Teh) 


@ a™+b™= am xpn 


P23 


(vi) (a)’ =a, where 'n’ is a positive integer and ‘a’ a positive rational number 


(vii) Ya yb =Wab . where 'n' is a positive integer and ‘a’, 'b’ are rational numbers. 
va fa 
(viii) vo =H bo? where 'n’ is a positive integer and ‘a’, 'b' are rational numbers. 


(ix) Wa =", = aa , where 'm’, 'n' are positive integers and ‘a’ is a positive rational number 


() yale =a" ="Ya™ , where 'm’, 'n’ are 'k’ are positive integers and 'a’ is a positive rational number 
(i) JaxJa=a 

(xii) Ja xb = Jab 

(xiii) (Ja +b)? =a+b+2Vab 

(xiv) (Va - Vb)? =a+b-2Vab 
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38 


eae ais =>a-=candb=d 
va+vo _va+vb 

wwe Ve Wa-vbWa+vb) ab 
1 va-Vo _va-vo 
bil Toro WatvoyWa—ve) ab 


(xviii) If x = n(n+1), then 


(n+1) 


0) Yx+yxtvx+....20 


Find the value of x 


x1 4 2x+1 
(i) x*® VE = (xvx)" (ii) 2-2 = 52* (iii) Li gat 
74 \2x-1 
1 1/3 
=| (.0081) 
(i 2*1.5%=200  ) Gl (ja - = 1 
243 3 10000 
Solution 
3y¥ 3 
(@) x [2] =>  xvKLy2 
XVX = 3 =" vx 3 => x=3 
(i) 2? = 52 > wn = 
10* 
ee plan 
=> 102 =1 = ie 
=> 10% = 102 => x=2 
ox geet 
(ii) a =64 
perl gAx+2 


> aes = 26 (Base has been made equal to 2) 


= px-l+ 4x +2-3x+3 _ 96 
=> ox-l+ 4x +2-3x+3 _ 96 
= 22x +4_ 26 
>2x+4=6 
>xel 
(iv) 21 | 5* = 200 => 2.2%. 5* = 200 
= (2.5 = 100 = 10* = 10? 
>x=2 


ALLEN 
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(vy) The given equation is 
3(x=1) 
(2) 3410 4)14 a 32x-5) 3 3) 
39/2 > 10¥3 
“5 34x424+4/3-5/2 _ g-2xt5+x-1 
104/3 = 1043 
=> 34x15/6 = 3x14 > -4x + 5/6=-xK +4 > x= aa 


NUMERICAL CHALLENGE 2.22 


If 3X+¥ = 81 and 81*Y = 3, then find the values of x and y. 


Solution 
We have, 3*+Y = 81 = 34 and (34~-9 = 31 
> x¢y=4 a (1) 
and 4x-4y=1 (2) 
on adding, we get 8x = 17 
17 
> xg 


Substituting the value of 'x' in (1), we get, y= 


NUMERICAL CHALLENGE 2.23 


1 1 


Erovethat $x08 4 x8 Te ae “THe +x7° “” 
Solution 
a b © 
ae = Xe S a oe is g e rae re coe yer we 
fe es 7p Bt ce +36 
= RHS 


NUMERICAL CHALLENGE 2.24 


g 

& 

i 2 a1, then value of ¢ 

g 1+2% 4 148° 

z Solution 

i x 4 

g == Ka x 
ep 4 34-2=142 
2 1 

5 =>3-2=1 => Xe sg 

3 3 

3 148% 142%) 4, 

i 
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If al’ = bv = cV/z, b2 = ac, then find the value of aa 


Solution 
aVvx =k blwak cdz=k 
ask b=k c= k 
we have, b? = ac 

W)? = kK xk 

k2y = kX x k? 


>Qy=x+z 


X+Z 


2y 
NUMERICAL CHALLENGE 2.26 


Simplify : 


4, 
 —__ 2% 20, y20,220) 


Z 
(x Py3)9) 22 | 


ti (e ea yer =e" ) 


Solution 


xtytzt yt 243 3, 
6928 4 xz 
2 
= x@-Dlatd) . (2-24) b 


x(a? a? 


Jax 


2 
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(ii) In the given expression, we assume that 
oa pl 
x2 =aandy? =b 


Then it becomes 


(a + bia - b) = a® - b? 


peppery 


p11 p1 
= x2 x2 =a and y? «2 


a-1+1 yn-1+1 oy 
2rd yar 2 ye 


1 


NUMERICAL CHALLENGE 2.27 


If aX = m, a¥ = n and a? = (mYn*¥, then find the value of xyz. 
Solution 

Given that a? = (m¥n*? 

=> a = [%. (KF [-. m= aX and n= aY} 

=> a = (aX. avy 

=> a? = ay 

=> a? = a2xz 

Since base is)same. 

Hence 2 = 2xyx 


=> xz=1 


NUMERICAL CHALLENGE 2.28 


Which is the greater of the two 239° or 32002 


Solution 


Mathematics 


For comparing two numbers of different base and different exponents, it is better that either the base or the 


exponent is made same for both numbers. 

Hence 2300 = (23)100 = gl100 — (exponent is 100) 
and 3200 — (32)100 _ 9100 (exponent is 100) 
From the above it is evident that 


g100 5 gi00 


= 3200 5 9300 


es 4 | 
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ALLEN 


E AL CHALLENGE 2.29 


Given that ax =5™4 and sy = 3. then find the value of 2xy. 


Solution 
54 
> 3x/3 = 51/4 wali) 
and 5Y - 3 
=> 5y/4 . 31/2 
14 
> 5=379 wi) 


Putting the value of 5 from equation (ii) in equation (i) 


144 
3x3 | | 


42 
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ALLEN 


L EXERCISE 


Multiple choice questions 


1. If fi9-4Jx = J12—,7, then x = 
(1) 84 (2) 28 (3) 21 (4) 14 


(1) 3 (2) 2 (3) 1 (4) +3 


3. Ifx= g_Jeo than 4 e+] = 
; _ JO» . 7 


(l) J5 (2) V3 (3) 2/5 (4) 23 
4. (50+ Va8 -k(V3 + V2), then k = 

(1) 21/2 (2) 2 (3) 21/4 (4) None 

4+3V5 
‘5: If 4-3)5 = a+b /5, then (a, b) = 
EES pa fe ae) 

(0) (29°29 2) (39°29 ) (29°29 (@) | 39°29 
6 Ifx= /5,y= Y10,z= ¥, then 

(I)x<y<z (2) y<z<x (3)z<x<y (4) None 
7. Ifx = 39,y= ¥i1.z= $17 then 

(I)x>y>z (2)y>z>x (3)z>y>x (x<z<y 
8. The smallest of 3/4, 4/5, 46. 3 is 

(1) 3 (2) % (3) Yq (4) Ye 

c v0 -Ji4 - 5 + 21 

en SENSES TSS Si k ee 

(1) k= 6/2 (2) £ =9k/2 (3) ¢ = 2/k (4) None 
10. The positive square root of 11+/112 is 

() V7+2 (2) J7+J2 (3) 2- V7 (4) None 
11. Ifx = 2+ 23 + 27/3, then x? - 6x? + 6x = 

(1) 2 (2) 1 (3) 4 (4) 3 
12. The square root 5, 2/6 is 

(1) 3 +2 (2) (3 -J2 (3) 2-3 (4) J3.J2 


13. 21-45 +8V3-4V15 = 
(1) J5-24+2V3 (2) J5 Ja —J12 (3) (5 +J4+J12 (4) _J5-Ja+V12 


1 1 
st = 
14. Vi2+Ji40 J8—Je0 ~ 


2 1 2 
() Yio+ Vea 20 8) fio+ Vea ® fio-Vea 
43 


Class IX 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


44 


If (23+ x10 = V18 + V5 thenx = 
(1)6 (2)-6 


4+3V3 
If Tals =a+ Jp, then (a, b) = 


(1) (12, -1) (2) (1, 12) 


Ifx = 3_J5, then gcies = 
() 1/5 (2) JB 
atyva?-1 


Rationalise the denominator of ——-3— is 
a-va?-1 


(1) 2a? +2aVa?—1-1 (2) 2aVa?-1-1 


et 
2-J3 J3+V2 3-J5 
(1) 34.4247 (2) 5442+ /5 


4 
Moat ~ Yo ib Ve: then 


(l)a=1,b = 4/3, c = 7/3 
(3) a = 2/3,b=1,c=7/3 


fl 
Ifx = 54 2x6 , then (ioe 


(y)1 (2)2 
3v2_|_4V3___2N3. 


(1) 2 (2)1 


346 
75 -J48—J32+/50 ~ 


(1) y2 (2) ¥3 


6+2V3 
asaioys eh Mes OS 


(1)6 (2)8 


If 


(3)2 (4) -2 
(3) (-1, 12) (4) (-12, 1) 
(3) J CBVALS 
(3) ya? -1-1 (4) 2a-1 
(3) J2+J5 (4) 1-V5 


(2) a =, b= 2/3,c=7/9 
(4)a = 7/9, b= 4/3,c=1 


(3) 3 (4) 4 

(3) 0 (4)-1 

(3) 3+ V2 (4) J3_ 2 
(3) 10 (4) 12 
3)q-p (4) pq 
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ALLEN 

5+V3 _ 
2%. 5B 

(1) 3473 (2) 13+43 (3) 14-3 (4) 134+7V3 
27. If f10+2J2i = V7 + Vx thenx = 

(1)4 (2)3 (3) 1 (4)0 

_ [7+4¥3 1_ 

28. X= 7-43 ° then xo 

(1)0 (2)-1 (3) 14 (4)2 
29. If 3+./27+J75 =a+bv3 then (a, b) = 

(1)3,4 (2)3,8 (3) 8, 1 (4) 4,2 
30. If {oy—-9 =3 theny= 

(1)1 (2)2 (3)6 (4)0 


a 1 
a=y— b= 2 
31. a= 35 P= Bagg then a’ + ab 


(10 (2)6 (3)-6 @1 

32. x=7+ 4V3 andxy =1then eee 
xy 

(1) 194 (2) 19 (3) 192 (4) 14 
33. If ¥a+%o+Yc =0, then (a+ b+ c= 

(1) abe (2) 3abe (3) 9ac (4) 27abe 

x-1 

34. Ifx=5+2V6 then Viel 

(1) V2 (2) 22 (3) 3 (4) 23 

2 2 2 
b bec 
35. The value of the expression: * we’ ae ifx =2,a=1,b=2,c=3is 
(x2x°x°) 

(1) 1 (2) 8 (3) 0 (4) None of these 

36. If 4* = 5¥ = 20”, then the)value of z is 
2xy xy 

(1) xy (2) — 2xy (3) 2xy (4) aaa 
37. If x2°.xb? yBabl@+b) _ (25)25 and a + b = 5, then the value of x is 

(1) 2 (2) 0 (3) - 2 (4)-1 

e Yonb Yh 

38. The numerical value of [| = -( ve} m +(e} . is 

(1 (2) 8 (3) 0 (4) None of these 

(a “gf er -**) 
39. The value of is 
x2" ne y 
(1 (2) 8 (3) 0 (4) None of these 
yyy 

40. ((625) *) = 

(4 (2) 5 (3) 2 (4) 3 


Class IX 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


46 


oA 

(=(e%+2"4)"] 18 
(1) 3 (2) 6 (3) 5 (4) 4 
(0.000729)3/* x (0.09734 = 

10? 10° 10° 10° 
(1) 3 (2) > (3) ro (4) a 
If 800 = 8 x 108 xx9/2, then x= 
(1) 102 (2) 103 (3) 104 (4) 108 


a4 1% 5)7* 
(-2) when divided by (-2) becomes (-2} , the value of x is 


ee » 2 ait » 20 
) 35 (2) 35 8) 75 a5 
If 4x — 4x-1 = 24, then the value of (2x)* is 

(1) 55/2 (2) 51/3 (3) 41/2 (4) 672 


2 
1 
f ed +4253 = 
5 7 5 
5 (2) = (3) 35 @) -5 


“2 
(2d2e71)3x (5) - 


(1) 8e-2 (2) 8e3 (3) 8e-! (4) 8e4 
If 91/2 x 3m = (27)™, then the value of m is 
(1) 1/4 (2) 1/5 (3) 1/3 (4) 1/2 
If ox = Yor , then x = 

2 Fs i. 5 
Q) 3 3 (3) 3 4) 3 


1 
Ifa=x+ —, then x3+x3= 
x 


(1) a3 + 3a (2) a3 - 3a (3) a8 + 3 (4) a-3 

Ifa = x3 - x V3, then a? + 3a = 

(1) x- xt (2) x1 - x (3) x + x1 @) x14 x 

If a +b +c = 0, then (a3 + b? + c3)? = 

(1) 3a2b2c?2 (2) 9abe (3) 9a2b2c2 (4) 27abc 

If aX = bY = c%, abc = 1, then the value of xy + yz + zxis 

(1 (2) 2 (3) 0 (4) None of these 
If at! = be, bY! = ac, 1! = ab, then the value of xy + yz + zx — xyz is 

(1 (2) 2 (3) 0 (4) None of these 


If (a™)P = a™, then express 'm' in the terms of n is 


a) (ea) 2) (ea) @) (5) (4) None of these 
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57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Mathematics 


1-2x 
If (2) = e then the value x is 
P q 


(1) 3/4 (2) 473 (3) 1 (4) None of these 
The value of { vors| is 
(1) 2 (2) p (3) 1 (4) None of these 
Ifa+b+c=0, then tet yatbtct yall? 
(1) 220%? (2) x1/22%? (3) xl/2 4) x3 
If = b= @e abe, then 24151. 
x YY Zz 
2” 
(1) -1 (2) xyz (3) 1 (4) ae 
2. 
(1) 260 (2) 2” (3) (23) (4) None of these 
1 1 
Lex? "14x?" 
ca x” od 
) eae (2) ar (3) 1 4) or 
2.347.387) _ 
a 
ni? _ of L 
3 2( 4 
(1 (2) 3 (3) -1 (4) 0 
(20*1)m(g2)ag0 
"yo" = 1, then m = 
(1) 0 (2) 1 (3) n (4) 2n 
If abc = 1, then(1 +a+b41+(1+b4¢ celle (Ltctalpl= 
(1) 0 (1 (3) -1 @at+be+e 
if x/y 
If xY = yX, then (2) = 
¥. 
x x 
(1) 0 (21 (3) a @ 
( a tab+b? / pO +be+c? / c\e tata? 
The value of eg eal [eal is 
x xf. xe 
(Qj. (2) 2 (3) 3 (4) Alll of these 
3.2°-4.2" 
The value of “pap 'S 
(Qy-1 (2)- 3 (3)- 4 (4)- 2 


me 4/7 


Class IX 


ALLEN 
p+p’+p?+p*+p*+p° +p? 
68. The value of p2ap*+p*+p* +p? +p? +p? is 
(1) pl? (2) 1 (3) 0 (4) p® 
ayeb 7 yybie 7 oct 
x x x 
o. (SE) 
x x x 
(1) -1 (2) 1 (3) 2 (4) -2 
o 
64. \** 1 (v25) 
ae (aes) “(256/_\" | Yea | ~ 
(?>%os) 
42 42 42 ie 
(1) 2 (4 (3) 3 4 | 
ntl on _ gn 
71. If ee? then n = 
(1) -1 (2) -2 (3) -3 (4)-4 
1yY be? 
a) [Pg] 
72. The simplest value of 1Y = 8 
21 +) 
: | (3 P 
py" py" 
01 a (°) » (2) \ 
(1) (2) (2 (3) q (4) 
73. The value of L + + s is 
7 we ‘Vroo 6 OCR ee 
(1) 1 (2) 8 (3) 0 (4) None of these 
mvmamnen® 7 nents | Petmen? 
74. The value of ie {=} (=) is 
x x x 


(1) 1 (2) 8 (4) None of these 
1 
75. If pqr = 1, then»the value of Tipeq? 


(1) 1 (2) 8 


(4) None of these 


ANSWERS 
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